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(57) ABSTRACT

There 1s provided a fastening target member attached to an
attachment member by a fastening member that includes a
head and a shaft. The fastening target member has a surface,
at least one nsertion hole that allows the shait of the
fastening member to be inserted therethrough, and a fasten-
ing member removal structure that 1s formed 1n the surface
of the fastening target member where the head of the
fastening member 1s disposed and that has a pair of grooves.
The pair of grooves face each other with the at least one
insertion hole interposed therebetween. The pair of grooves
are each formed from an inner circumierential side relative
to the outer diameter of the head of the fastening member to
an outer circumierential side relative to the outer diameter of
the head of the fastening member.

9 Claims, 9 Drawing Sheets
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FASTENING TARGET MEMBER AND
FASTENING STRUCTURE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and claims priority under 335
USC 119 from lJapanese Patent Application No. 2016-
161079 filed Aug. 19, 2016.

BACKGROUND

Technical Field

The present invention relates to a fastening target member
and a fastening structure.

SUMMARY

According to an aspect of the present invention, a fasten-
ing target member 1s provided. The fastening target member
having a surface 1s attached to an attachment member by a
fastening member that includes a head and a shait. The head
has a predetermined diameter and an outer diameter. The
shait has a smaller diameter than the diameter of the head.
A thread 1s formed on the shaft. The fastening target member
has at least one insertion hole that allows the shaft of the
fastening member to be 1nserted therethrough. The fastening
target member also has a fastening member removal struc-
ture that 1s formed in the surface of the fastening target
member where the head of the fastening member 1s disposed
and that has a pair of grooves. The pair of grooves face each
other with the at least one insertion hole interposed ther-
cbetween. The pair of grooves are each formed from an 1nner
circumierential side relative to the outer diameter of the
head of the fastening member to an outer circumierential
side relative to the outer diameter of the head of the
fastening member.

BRIEF DESCRIPTION OF THE DRAWINGS

Exemplary embodiments of the present invention will be
described 1n detail based on the following figures, wherein:

FIG. 1 1s a perspective view of a fastening target member,
an attachment member, and a fastening member according to
a first exemplary embodiment;

FIGS. 2A and 2B are respectively a sectional view and a
plan view of the fastening target member, the attachment
member, and the fastening member according to the first
exemplary embodiment;

FIGS. 3A and 3B are respectively a sectional view and a
plan view of a step of removing the fastening member
according to the first exemplary embodiment;

FIGS. 4A and 4B are respectively a sectional view and a
plan view of a step of removing the fastening member
according to the first exemplary embodiment, respectively
following FIGS. 3A and 3B;

FIG. 5 1s a sectional view illustrating removal of the
fastenming member from the related-art fastening target mem-
ber;

FIG. 6 A 1s a plan view of a variant of the first exemplary
embodiment, and FIG. 6B 1s a plan view of another variant
of the first exemplary embodiment;

FIG. 7A 1s a sectional view of yet another variant of the
first exemplary embodiment, and FIG. 7B 1s a sectional view
of yet another variant of the first exemplary embodiment;
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FIGS. 8A and 8B are respectively a sectional view and a
plan view of a fastening target member, the attachment
member, and the fastening member according to a second
exemplary embodiment; and

FIGS. 9A and 9B are respectively a sectional view and a
plan view of a step of removing the fastening member
according to the second exemplary embodiment.

DETAILED DESCRIPTION

Exemplary embodiments of the present mnvention will be
described below with reference to the drawings. It should be
understood that the following exemplary embodiments
exemplily a fastening target member having a fastening
member removal structure for embodying a technical con-
cept of the present invention and are not mtended to define
the present invention. The present invention 1s equally
applicable to other exemplary embodiments included in the
scope of the claims.

First Exemplary Embodiment

Referring first to FIGS. 1 to 4B, a fastening target member
10 1included 1n a fasteming structure 100 according to a first
exemplary embodiment 1s described. The fastening target
member 10 according to the first exemplary embodiment has
a fastening member removal structure 18. The fastening
target member 10 1s included 1n a product such as an 1image
forming apparatus assembled by using a fastening member
30. The fasteming target member 10 1s fastened and attached
to an attachment member 60 included 1n the product by the
fasteming member 30 such as a screw, thereby being incor-
porated in the product. Furthermore, the fastening structure
100 according to the first exemplary embodiment refers to a
structure 1 which the fastening target member 10 and the
attachment member 60 are attached to each other by the
fastenming member 30.

First, the fastening member 30 for fasteming the fastening
target member 10 according to the first exemplary embodi-
ment 1s described. As 1llustrated in FIGS. 1 and 2A, accord-
ing to the first exemplary embodiment, the fastening mem-
ber 30 that fastens the fastening target member 10 to the
attachment member 60 includes a head 32, a shaft 40, and a
thread 42. The circular head 32 has a predetermined diam-
cter and an operating recess 34 into which a driver or the like
1s 1nserted so as to be rotated. The shait 40 extends from the
opposite side of the head 32 to the side where the operating
recess 34 1s formed. The shaft 40 has a columnar shape
having a smaller diameter than the diameter of the head and
having a predetermined length. The thread 42 includes a
helical projection and a helical recess formed on the outer
circumfierence of the shatt 40. Furthermore, the head 32 of
the fastening member 30 according to the first exemplary
embodiment 1s a so-called pan-head type having a substan-
tially hemispherical shape.

Furthermore, the attachment member 60 to which the
fastening target member 10 according to the first exemplary
embodiment 1s attached 1s included 1n the product and, as
illustrated 1n FIGS. 1 and 2A, 1s formed of a metal plate-
shaped body or a metal bar-shaped body having a suflicient
s1ze for attachment of the fastening target member 10. The
attachment member 60 has an attachment hole 62 having a
helical projection and a helical recess to which the thread 42
of the fastening member 30 1s fastened.

Next, referring to FIGS. 1 to 2B, the fastening target
member 10 having the fastening member removal structure
18 according to the first exemplary embodiment 1s




Us 10,174,775 B2

3

described. Although the entirety of the fastening target
member 10 has any of a variety of sizes, shapes, and so forth
so as 1o be included 1n the product, a portion of the fastening
target member 10 where the fastening member removal
structure 18 1s formed 1s a plate-shaped body formed of, for
example, a metal material and having a predetermined
thickness. This portion has a front surface 12 on one side and
a rear surface 14 on the other side. The fastening member 30
1s 1mserted through the fastening target member 10 from the
front surface 12 and the head 32 i1s disposed on the front
surface 12. The rear surface 14 1s 1n contact with the
attachment member 60. It 1s noted that most of description
of the first exemplary embodiment 1s dedicated to the
portion of the fastening target member 10 where the fasten-
ing member removal structure 18 1s formed.

Furthermore, at least one insertion hole 16 1s formed
through the fasteming target member 10 from the front
surface 12 to the rear surface 14. The shait 40 of the

fastening member 30 1s inserted through the insertion hole
16. The ner surface of this insertion hole 16 1s smooth so
as to allow the shait 40 of the fastening member 30 to be
mserted therethrough. The insertion hole 16 1s disposed
corresponding to the position and the shape of part of the
product where the fastening target member 10 1s used and 1s
tformed corresponding to the attachment hole 62 formed 1n
the attachment member 60.

A pair of grooves 20 as the fastening member removal
structure 18 are formed around the msertion hole 16 of the
fastenming target member 10. Each of the pair of grooves 20
1s formed 1n a portion of the front surtace 12 recessed toward
the rear surface 14 side 1n the fastening target member 10.
At the portions of the front surface 12 where the pair of
grooves 20 are formed, the thickness 1s smaller than that of
the fastening target member 10. According to the first
exemplary embodiment, the pair of grooves 20 each have a
rectangular recessed shape.

Furthermore, each of the pair of grooves 20 1s formed at
a position separated from the insertion hole 16 by a prede-
termined distance. A region where the groove 20 1s formed
extends from a position of an inner circumierential side 22

relative to an outer diameter 33 of the head 32 to a position
of an outer circumierential side 24 relative to the outer
diameter 33 of the head 32 when the fastening target
member 10 1s attached to the attachment member 60 and the
head 32 of the fastening member 30 1s disposed on the front
surface 12 of the fastening target member 10. That is, the
outer diameter 33 of the head 32 1s partially superposed on
the groove 20. In this state, the inner circumierential side 22
of the groove 20 is separated from the insertion hole 16 by
a predetermined distance. This allows a force to be applied
to the fastening target member 10 through a lower portion 36
of the head 32 of the fastening member 30.

Furthermore, the inner circumiferential side 22 of the
groove 20 relative to the outer diameter 33 of the head 32 of
the fastening member 30 1s formed from a position closer to
the msertion hole 16 than, at the farthest from the insertion
hole 16, a position corresponding to the outer diameter 33 of
the head 32. This may ensure movement distances for a pair
of long-nose pliers 70 for deforming the head 32. The
deformation of the head 32 with the long-nose pliers 70 will
be described later.

Furthermore, the pair of grooves 20 are used for removal
of the fastening member 30. The removal of the fastening
member 30 will be described later. Accordingly, the pair of

grooves 20 have sizes and depths that allow the tips of the
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long-nose pliers 70 or another pinching tool for the removal
of the fastening member 30 to be inserted thereinto (see

FIGS. 3A and 3B).

Attachment of the fastening target member 10 to the
attachment member 60 by the fastening member 30 1is
performed 1n a step 1n the assembly of the product. First in
this attachment, the rear surface 14 side of the fasteming
target member 10 and the attachment member 60 are brought
into contact with each other such that the insertion hole 16
of the fastening target member 10 and the attachment hole
62 of the attachment member 60 are aligned with each other.
Then, the shaft 40 of the fasteming member 30 1s 1nserted

first into the msertion hole 16 of the fastening target member
10. After the shait 40 has reached the attachment hole 62 of

the attachment member 60, the operating recess 34 of the
head 32 of the fastening member 30 1s rotated with a
fastening tool. This causes the thread 42 to be rotated, and
accordingly, the thread 42 1s fastened to the attachment hole
62 of the attachment member 60. Thus, the fastening target
member 10 has been attached to the attachment member 60.

Next, a method of removing the fastening member 30
having been fastened to the fastening target member 10
according to the first exemplary embodiment 1s described
with reference to FIGS. 3A to 4B.

As described above, the fastening target member 10 1s
fastened to the attachment member 60 by the fastening
member 30 such as a screw. Furthermore, the fastening
member 30 used for the first exemplary embodiment has the
head 32 that has a substantially hemispherical shape having
a circular outer circumference.

At this time, during the rotation of the operating recess 34
of the fastening member 30 with the driver or another
fastenming tool, repeating the fastening plural times or per-
forming the fastening with a larger force than intended may
distort the shape of the operating recess 34 of the head 32 of
the fastening member 30, and accordingly, the operating
recess 34 may become unusable. When the shape of the
operating recess 34 of the head 32 of the fastening member
30 1s distorted, operation of the fastening member 30 with
the fastening tool may become impossible. This may lead to
a situation i which the fastening member 30 becomes
unable to be removed.

Furthermore, when the head 32 of the fastening member
30 1s pinched and rotated with a pinching tool such as the
long-nose pliers 70 or pliers of another type (the pinching
tool 1s represented by the long-nose pliers 70 for description
hereafter), in the case where a fastening target member 10
has no fastening member removal structure, the rotation of
the fastening member 30 1s diflicult due to dificulty in
pinching the head 32 having the hemispherical shape (see
FIG. §).

In contrast, as 1llustrated in FIGS. 3A and 3B, the fasten-
ing member removal structure 18 having the pair of grooves
20 1s formed 1n the fastening target member 10 according to
the first exemplary embodiment. With the pair of grooves
20, the head 32 of the fastening member 30 are able to be
pinched 1n a state 1n which tips 72 of the long-nose pliers 70
are mserted 1nto the pair of grooves 20. At this time, since
the tips 72 of the long-nose pliers 70 are iserted, portions
of the long-nose pliers 70 which have large areas and which
1s closer to proximal ends of the long-nose pliers 70 than the
tips 72 of the long-nose pliers 70 are used to pinch a
non-hemispherical portion (referred to as “lower portion 36
hereafter) on the lower side of the head 32 of the fastening
member 30. Thus, the head 32 of the fastening member 30
1s able to be pinched without slipping.




Us 10,174,775 B2

S

After that, as illustrated in FIGS. 4A and 4B, forces are
applied to the long-nose pliers 70 so as to compress and
deform a portion of the lower portion 36 of the hemispheri-
cal head 32 pinched with the long-nose phiers 70. Thus, tlat
portions 38 having flat shapes are able to be formed 1n parts
of the hemispherical head 32. At this time, with the pair of
grooves 20 formed in the fastening target member 10 as 1s
the case with the first exemplary embodiment, portions of
the head 32 of the fastening member 30 havmg been
compressed and deformed are able to be accommodated 1n
the pair of grooves 20. This may facilitate the deformation
of the head 32 of the fastening member 30.

Then, the fastening member 30 which has become unable
to be operated 1s able to be removed by pinching the flat
portions 38 having the flat shapes of the lower portion 36 of
the head 32 with the long-nose pliers 70 or the like to rotate
the fastening member 30. At this time, 1n order to pinch the
head 32 of the fastening member 30 with the tips 72 of the
long-nose pliers 70, the head of the fastening member 30
may be approached either 1n an nsertion/removal direction
of the head of the fastening member 30 or 1n a direction
perpendicular to the axial direction, that 1s, a direction
parallel to the fastening target member 10.

Thus, the fastening member 30 which had become unable
to be operated due to the distortion of the shape of the
operating recess 34 of the head 32 has been removed.
First Variant

Although the pair of grooves 20 are the rectangular
recesses according to the first exemplary embodiment, this
1s not limiting. The pair of grooves 20 may have sizes,
depths, and shapes that allow the long-nose pliers 70 or
another pinching tool pinching the head 32 of the fastening
member 30 to be inserted thereinto.

For example, as illustrated in FIG. 6A, a pair of grooves
20A as a fastening member removal structure 18A formed 1n
a fastening target member 10A may have smaller sizes than
those of the pair of grooves 20 according to the first
exemplary embodiment. With such a pair of grooves 20A,
the fastening member removal structure 1s able to be formed
in the fastening target member which needs to have strength.
The shapes of the pair of grooves are not necessarily
quadrangle shapes. The pair of grooves each may have
another shape such as a circular shape or an elliptic shape.
Second Variant

Furthermore, similar to or the same as a pair of grooves
20B as a fastening member removal structure 18B formed 1n
a Tastening target member 10B as illustrated in FIG. 6B, the
pair of grooves may be curved along the rotational direction
of the fastening member 30. With such a pair of grooves
20B, the fastening member 30 1s able to be rotated together
with the long-nose pliers 70 along the shapes of the pair of
grooves 20B 1n a state 1n which the head 32 1s pinched and
deformed with the long-nose pliers 70. This may allow the
fastening member 30 to be efliciently removed.

Third Variant

Furthermore, as the fastening member that has the head 32
and fastens the fasteming target member 10, as illustrated 1n
FIG. 7A, a so-called countersunk screw 30C as a fastening
member having a head 32C having a flat upper surface 44
may be used instead of the fastening member 30 of the first
exemplary embodiment having the hemispherical head 32.
That 1s, even when the fastening target member 10 1is
attached to the attachment member 60 with the countersunk
screw 30C, in the case where the shape of an operating
recess 34C for operation 1s distorted, the countersunk screw
30C may become unable to be operated, and accordingly, the
countersunk screw 30C may be unable to be removed.
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Thus, with the fastening target member 10 having the
fastening member removal structure 18 according to the first
exemplary embodiment, even when the countersunk screw
30C 1s used, part of the head 32C of the countersunk screw
30C 1s pinched and deformed so as to form a flat portion 38C
as 1s the case with the first exemplary embodiment. Accord-
ingly, the countersunk screw 30C is able to be rotated with
the long-nose pliers 70 and 1s able to be removed. When the
countersunk screw 30C 1s used, the shape of an insertion
hole 16C of the fastening target member 10 1s partially
changed so as to correspond to the shape of the countersunk
screw 30C.

Fourth Variant

Furthermore, instead of directly attaching the fastening
target member 10 having the fastening member removal
structure 18 to the attachment member 60 as 1s the case with
the first exemplary embodiment, another member 80 may be
interposed between the fasteming target member 10 and the
attachment member 60 as 1llustrated 1n FIG. 7B. In this case,
the fastening target member 10 1s disposed such that the
surface of the fastening target member 10 where the fasten-
ing member removal structure 18 1s formed becomes the
front side.

Second Exemplary Embodiment

Furthermore, according to the first exemplary embodi-
ment, the fastening member removal structure 18 has the
pair of grooves 20. According to a second exemplary
embodiment, as illustrated 1n FIGS. 8A and 8B, a fastening
member removal structure 18D has a pair of holes 20D
formed 1n a fastening target member 10D. The only differ-
ence between the first exemplary embodiment and the
second exemplary embodiment 1s that the shape of the
fastening member removal structure 18 formed 1n the fas-
tening target member 10 according to the second exemplary
embodiment 1s different from that of the first exemplary
embodiment. Thus, the common elements are denoted by the
same reference numerals and detailed description thereof 1s
omitted.

Furthermore, a fastening structure 100D according to the
second exemplary embodiment 1s a structure in which the
fastening target member 10D according to the second exem-
plary embodiment and the attachment member 60 are
attached to each other by the fastening member 30.

That 1s, the pair of holes 20D formed 1n the fastening
target member 10D according to the second exemplary
embodiment are, as illustrated in FIG. 8 A, through holes that
penetrate through the fastening target member 10D from the
front surface 12 to the rear surface 14.

With the fastening member removal structure 18D having
the pair of holes 20D as described above, the tips 72 of the
long-nose pliers 70 are able to be more deeply 1nserted as
illustrated 1n FIG. 9A. Furthermore, even when the thickness
of the fastening target member 1s small, the fastening
member removal structure 18D 1s able to be easily formed.

Furthermore, the positions where the pair of holes 20D are
formed 1n the fastening target member 10D according to the
second exemplary embodiment are the same as the positions
where the pair of grooves 20 are formed in the fasteming
target member 10 according to the first exemplary embodi-
ment having been described.

Furthermore, with the pair of holes 20D according to the
second exemplary embodiment, the elements may have the
s1zes, the shapes, and so forth that are similar to or the same
as those of any of the first to fourth variants of the first
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exemplary embodiment, and a countersunk screw 1s able to
be used instead of the fasteming member having a hemi-
spherical head.

The foregoing description of the exemplary embodiments
of the present mvention has been provided for the purposes
of illustration and description. It 1s not intended to be
exhaustive or to limit the invention to the precise forms
disclosed. Obviously, many modifications and variations
will be apparent to practitioners skilled in the art. The
embodiments were chosen and described in order to best
explain the principles of the invention and its practical
applications, thereby enabling others skilled in the art to
understand the invention for various embodiments and with
the various modifications as are suited to the particular use
contemplated. It 1s intended that the scope of the imnvention
be defined by the following claims and their equivalents.

What 1s claimed 1s:

1. A fastening target member,

wherein the fastening target member having a surface 1s

attached to an attachment member by a fastening
member that includes a head which has a predeter-
mined diameter and an outer diameter and a shaft
which has a smaller diameter than the diameter of the
head and on which a thread 1s formed, and

wherein the fastening target member has at least one
insertion hole that allows the shait of the fastening
member to be mserted therethrough and a fastening
member removal structure that 1s formed 1n the surface
of the fastening target member where the head of the
fasteming member 1s disposed and that has a pair of
grooves which face each other with the at least one
isertion hole interposed therebetween and which are
cach formed from an 1nner circumierential side relative
to the outer diameter of the head of the fasteming
member to an outer circumierential side relative to the
outer diameter of the head of the fastening member.

2. The fastening target member according to claim 1,

wherein the mner circumierential side of each of the pair
of grooves relative to the outer diameter of the head of
the fastening member 1s closer to the at least one
insertion hole than, at a farthest from the at least one
insertion hole, a position corresponding to the outer
diameter of the head, and

wherein the iner circumierential side of each of the pair
of grooves relative to the outer diameter of the head of
the fasteming member has a portion separated from the
at least one 1nsertion hole by a predetermined distance.

3. The fastening target member according to claim 2,

wherein each of the pair of grooves 1s curved along a
rotational direction of the fastening member.

4. The fastening target member according to claim 1,

wherein each of the pair of grooves 1s curved along a
rotational direction of the fastening member.

5. A fastening target member,

wherein the fastening target member 1s attached to an
attachment member by a fastening member that
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includes a head which has a predetermined diameter
and an outer diameter and a shaft which has a smaller
diameter than the diameter of the head and on which a
thread 1s formed, and

wherein the fastening target member has at least one
isertion hole that allows the shait of the fastening
member to be inserted therethrough and a fastening
member removal structure that has a pair of holes
which penetrate through the fastening target member,
which face each other with the at least one insertion
hole nterposed therebetween, and which are each
formed from an inner circumierential side relative to
the outer diameter of the head of the fasteming member
to an outer circumierential side relative to the outer
diameter of the head of the fastening member.

6. The fastening target member according to claim 5,

wherein the iner circumierential side of each of the pair
of holes relative to the outer diameter of the head of the

fastening member 1s closer to the at least one insertion

hole than, at a farthest from the at least one insertion

hole, a position corresponding to the outer diameter of
the head, and

wherein the inner circumferential side of each of the pair
of holes relative to the outer diameter of the head of the
fastening member has a portion separated from the at
least one insertion hole by a predetermined distance.

7. The fastening target member according to claim 6,

wherein each of the pair of holes 1s curved along a
rotational direction of the fastening member.

8. The fastening target member according to claim 5,

wherein each of the pair of holes 1s curved along a
rotational direction of the fastening member.

9. A fastening structure comprising;:

a Tastening member that includes
a head which has a predetermined diameter and an

outer diameter, and
a shait which has a smaller diameter than the diameter
of the head and on which a thread 1s formed;

a fastening target member that has a surface, at least one
insertion hole allowing the shaft of the fastening mem-
ber to be 1nserted therethrough, and a fastening member
removal structure formed 1n the surface of the fastening
target member where the head of the fastening member
1s disposed and having a pair of grooves or a pair of
holes which face each other with the at least one
isertion hole interposed therebetween and which are
cach formed from an 1nner circumierential side relative
to the outer diameter of the head of the fasteming
member to an outer circumierential side relative to the
outer diameter of the head of the fastening member;
and

an attachment member to which the fasteming target
member 1s attached by the fastening member.
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